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ABSTRACT 

PURPOSE: To strictly control the introduced amount of a catalyst element in 
a method of obtaining crystalline silicon . by heat treatment by using the 
catalytic element promoting crystallization. 

CONSTITUTION: An extremely thin oxide film 13 is formed on an amorphous 
silicon film 12 formed on a glass substrate 11 and a water solution 14 of 
an acetate solution or the like having 10 to 200ppm (to be adjusted) of a 
catalytic element such as nickel. This state is held for a prescribed time 
and spin drying is performed by using a spinner 15. Then, heat treatment is 
performed at 550 deg.C for four hours so as to obtain a crystalline silicon 



film. In this constitution, concentration of a catalytic element in a 
finished crystalline silicon film can be accurately controlled by adjusting 
the concentration of the catalytic element in the solution. 
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[#f*Ffi#OffiH] 

ttife^fa^^M^iD^MS-r * c t set * 

[M#* 2 ] 26iK£*§LkfclMbK*:JB£-*-5 XS- 

i»Eawi^±i:^«o»ftft*ttft-^«*ise5c**-^ 

3 ] #AR3£XMLk£ 10 0 AEiToKfcR 

Stlia^-ndI±i^*Kco^f B -fk$rlbSi-5«4!«5c^ Sri" 

[ 6 ] 1 4 1t t±M#S 2 * It tit t ** 3 

jfeKjciif i LT, Niv Pd« Pt, Cu, Ag, A 
vu In, Sn, Pd, Sn, Pd. P, As, Sb^ 

[»*S 7 ] If *3S 1 *fc»±W#Jj[ 2 £fcttM#JS 3 
^m^mtLX. VIIU& HlbS, iVbfls, Vb8i7cilf*». 40 

[»*«8 ] 1 **:W:i1M&3C2 £fctt»#JJC 3 

*7tlilS*il4tfc^T. ^*<O«*^7£^c0jg^^5 
0 p pmfitTirtSii^ttStiftfHteS. 

9 ] flWtJS 1 SfcttSMSjJ 2 S^fiUI** 3 
*7t(ill*il4t*3^-C. ^t©*WttE56*0*JE«rl 
0 p p m«Tit5 r £ ^Sii"5*i»#:»*-feo 

[If** 1 0 ] M*S 1 *fcttn#J* 2 SfcttW** 3 
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lltnlESSHkK Jt i^SSEro N i£l0~200pp mJiTF 
^*T**fcBlFit»SS»ESr«Ti-Sxai: . 
»XSO«*O«JBSr0. 5#SLfc««rt-5X&fc» 
;* bT-J— «r«^-CFS*»»«rl»*i"5xai:, 

E^SfDeafKoftft-ftSrlbfti - 5 tei^TE;^ Sr-^tr^S 

ffrf5il^(c^?Sfi&*$H^*^-ofc^ 2 offil£^££i 

ME* l (o^roMft^K+J^Jsrt-SttSSCSSieoa* 

[^<o¥MWfcSfc?S] 
[0 0 0 1] 

[0 0 0 2] 

(OTTFTf) #s*nt>;h/0 '©TFTI1 
[0 0 0 3] TFT^WiSixSWBI^aifrtb-CH, 

v\ ^ft^^r-fs ->y =>Kii, #^s B B ->'j =^ # 
y ->y ttisa^y a^tw^t^s. cos* 
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[0 0 12] 

20 [0013] ±B«*ftKTO«*ft**ttt*tt 

5. 

(b) j^fc#MME^K^*ffi£#^kTt\h,«, 
««5£*o*ftK3^ie— <o*AftW:» *SjSf»fc:*5tt5tt 

(c) #ftH^ISBI©*ffi»-SMM-«»ttE7c***^ 

Mg£7cS?£^AT-£5. 
JO [0014] #**t^8LhtOftft'ffc*:ft*1"*:*:*& 

t , *S«tas** i 3T'"C 5 <OT% 10 0 A«T 

[0015] ^tirt^f;^wwxy 
;h^5*^»fcS#m:^ft^*"*-* tt *3*"? 

[0 0 16] »»{^**5ttiSE5c*»ft^ 

tltM:»U200 ppmOT, »*L<tt5 0 

50 tt, «ft-ftJ*T«J-*5tt««E*«5=5'^ l '**^ iB7y 
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[0 0 2 0] 

[HJ£#J] CSUfefll 1 ] 

[0 02 1] *gUfl0!|-eWu #7X&fc±<oU&& : £ : ti 

= ^7 0 5 9^7^^5. Sfc^O^^lilO 
OmmX 1 0 0mmit5. 

[0 0 2 2] £T, ^IfSfl^^yXvCVDM 1 

00~1 5 0 0AMn. rCT-tt, 7"7XyCVD 
SfcioT*iS8*8El 2£1 0 0 0 Acoff^i-^K 

(mi (a) ) 

[0 0 2 3] L~t, ffi;KRtfg««WtflS«:8l9lifc<;fc: 
*{:::7yK$!yi£fiV* *:(Dl&mcM 1 3 £ 1 0 ~ 5 0 

SHfcKl 3rtB»ro*:«>jEa*fflB¥»± 3 FWT?*>sa s , 2 

OUV3t0^4tJw±'9tt{tKl aSrdWI - *. 

f±, SBSffHA^fcisv nTU V % 5 ^BBSH*H-5 rti: 

fc^t^ofc, rogtffcffili 3 0J*K*"^t LTIi. 

[0 0 2 4] r^if-fbJK 1 3 ft, &<D— 5"iryWfr#A/fc* 



(4! ttH?7- 1 3 0 6 5 2 

tas-?£.&i^. 

[0 0 2 5] o#*(c, ^^jS4 , i---y^5r^Dt 
fcB£gagl£f££f£5,, =yir/K0«SH lOOppmi 

■ffcRl 3co^®{-2m 1JSTL, C<£#ffi£ 5#Rm£& 
1-5. ^ LT* tf-7"— ^V-C^trx K7-f (2 0 0 0 
r pm, 6 0W **T?. (@1 (C) , . (D) ) 
[0 0 2 6] I^^*K#tt5 = y -i'^i'tfJft&li* 1 
0 p pm«±-efeHtf^B{£&5 0 LTtt, 

20 [0 0 2 7] ±E*SttO»ft©«. 5^HB-tO«H«r» 

iif JBI 1 2 * -TVKOiS^ *Wfrt Z ~ t as 

[0028] -ttt, ao«jp{-*5w-c, snaesHft^K 

*5riasr-#5 0 

[0 0 2 9] ±mcoM^MWt 4 5 0 £^±<E>?&£-ClT 

5 r tas-t?#sas, j&sas{g;^i:JD^^**< Lfttt 

•50 &ff4&1\ ^a^asffiTl"5o 5 5 0^ti± 

. £1"5 tSKi: LTffiv^^T^S^BfSHtcoRgsas 

[0 0 3 0] CHi&^ 2 ] H5£0>l 1 5-^1" 

f^fc^feJCJS^-C, 1 2 0 0 AroBNfc3£*86S:Sftttl- 

&*Al-30«n?*>5. 

[0 0 3 1] HI 2 (r*HJ£#!Ii^fc^5^Mxaco«B&^ 
SH". *1", (3-->^7 0 5 9, 1 0 c 

m«) ±fc^** fcft3Rfl3@yiHS2 1 * 1 0 0 0 A« 

40 ±, rr-r-iii 2 o o Aoffstijiw-ri. cwawts 
o o A-efcfflHasfc^:: i: SrfllBb-c*i 19 , mmm& 
[0032] ^tu-ciaflf©7* h y y^^-->^ia 

^i6^k3^3lfK 2 0 *j5Witr 5. r P3^{t^#a 2 
ooftaiw:, aae#ia* , t , T?uv3ts:5^KifiM++5- 

50 li2 0~5 0AtSi#x.^K5 (HI 2 (B) ) = «, 
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ffi± SCSE^ X Stft b tt 6 It* 5 . 
[0 0 17] Sfc, tt«5c**£^S«£i»R*Jfcfc 

5. 

[0.0 1 8] *fcr<0«*lAU=»ftJ«ft^*t>^fcflB ifl 

«{cfiVN*as»*Uv\ Sot, _biSSS^lR]{- 

[0 0 19] *«SCfcV^ll, jffi&Tc^t UT— y-ir . 

<l4Ni, Pd, Pt, Cu, Ag, Au, In, S 20 
n. Pd, Sn, PcU P. As, S b £f iJ£f-t5 r i 
^t?#5 0 VINS^nSt, Nib, IV b, Vb5£^?3 

aiiJxfc— ^fc»4«JBa«S<055*S:fOT-r 5 r £ %T 

[0 0 2 0] 

CHJStfl 1 3 

[0 0 2 1] ^HJfrBSJ-eW:. ^7^S«±O^Btt^# 
t51ill?:f*t5M**t 0 Si"H 1 St^vX, fife 

= ^7 0 5 9^77^5. 'ifc^OTCt^ttl.O 
OmmX 1 0 0mmit5„ 

[0 0 2 2] £?\ MgS^i*/7XvCVD^ 
LPCVDfelCJ;ot7 ; e;U77^ft©v'!)3yMl 
0 0-1 5 0 0A^t5„ rr-efi, yjx-rcvD 

(Hi (A) ) 

[0 0 2 3] -5-UC, f5ixXt7§««<ka*5i9l*<fc 
-tO^ffcJK 13£10~50 

RftiK 1 3 f*B*© *E» JfeffltffttJF W T- h Z> # , 2 

o A^-e*5t#^^3xs 0 ~~X'tzmm&miz. t PX' 

*s o Tfr/S: o fc. r roftftgg 1 3 oj«BI*& i: tt tt, 

[0 0 2 4] Z.<DmikM 1 3 F±. &<D- y^Sr-g^ift: 50 
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[0 0 2 5] BttttSiSfJCiiy^SrSyniL, 
fcft«tt[ie««rf^S. - y^/u»iME»4 lOOppmt 

30*ffifc2m l«TU i(D^%5^-ffi^«F 
"tS. ZLXx¥i-— Zmit^Xxt'^ K9-f (2 0 0 0 
r pm, 6 080 £rfT3o (01 (C) , . (D) ) 
[0 0 2 6] ftB&^+^ttS^y^wa&W:, 1 

[0 0 2 7] lEMroiftWt, 5^IB-to«<BSrfS 

SJK 12+ fc-i-* tiZ — v ^TjVnmB. %W&t 5 C £ tf* 

[0 0 2 8] tit, iDfgy^f-fcV^T, ssfSffl^f;: 
331/ vt 5 5 0 4 ^r^OACfl^S^ 5 „ r <0&£:. 
mmi l±t»j«Sixyt*fttt«:*i-«3S*ffflll 2Sr 

[0.0 2 9] ±te^iD5l{iM3gtt4 5 0 *W±C0ffi^^ 

[0030] mMM 2 ] 1 est 

f^M^&{C±JVNT, 1 2 0 0 A©BMl^*«Sr3Wi«3K 

[0 0 3 1] H! 2 e*^te^{Cfcij-^^MxSoo«S&?r 
/Tt„ Sf, ^7^SS (n-=y^7 0 5 9, 1 0 c 
mfc) Itv^ ^ i tftSil 2 1 5r 1 0 0 0 A£t 
±, rrx-ili 2 0 0 Acoi?$(-sgKi"5„ ccgftS 
*H2 1 coffilffKo^T!^ 3SK**<oHSWwJ:4 5 
0 0 A-C*>ffflH**v>r i: IrSSLtiJ 5 , Rff^iKft 

[0 0 3 2] ^t-CJ1^07^- h V VJ*9—=.isifJM 

=>^t-5. -tu-c, safstHftf^^s^airofiH 
w-cii ^mmmm 2 0 *j«iisft 5. r nmitmmm 2 

fi2 0~5 0 AS*t#^?=ix5 (HZ (B) ) . ffi. 
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fl^*BtoS*tto i o -c i < ^AD S ti% 4t 

[0 0 3 3] rOtfcffifCAJV^X. 3afi«l.fcl5l«Cl 0 
0 p p m^-y ^4*tlfcft»ft8?B[$: 5 m 1 ?ST 

(lOcmMS^) Sfc:^> 
f50r p mt' 1 0&<D* t':x=r — h£r?TV\ g&^S 

^«Lfct^t't-*ffil^2 0 0 0T pm, 6 0 

{Cio^TO-1 0 0 r pmOEie££i*:*3& s bff*oT 
t>J:y\ (0 2 (C) ) 

[0 0 3 4] *L-t5 5 0S (s^#ffi^;) . 4^69 

d*&2 3-C*5tt5J:5f^ ~^,^^A£;h,#ofc 

[0 0 3 5] r02 3T^^H^f*^ <Dj&Jlrii*£> .20 
£§fH (Mm) 4:, ffffltttftS^l^WS^^!/^* 
S (ppm) 4:<oB8«*H3J-*1-. **5, H3fc*£ 

[0 0 3 6] 03 £ JLfttf^S J: 5 fc, - y ^VW&S 
^lOOppm^iit^Ci^iots 25jumfiLh 

[0 0 3 7] Sifc, ftSSa^f-^^S — 
S#i0ppm-C*ott)s 1 0 m mS£<0«*-|pJJ&B: 

[0 0 3 8] 03C/rt<Olt =.y-Jr^Sr^*1-5ftS 
[0 0 3 9] i^Lli =7^v»|Sl00ppm©i 

[0 0 4 0] *7t, ^y^*aS:5 0ppmiLfci 40 

fS3-^^ s B s ^SS§giJcit:^!l1-5^, 5 ^Wi-eBjaft-f 
[0 04 1] *i3£il±<0Afl={-db%^-C«*B*WS:S fefc 

*<i-5i:«*^o-efc4a^ se>f-«*iPi^oefi« 

*EHiS:*t<1-Sri^-et5 0 « % rix?>o«4#B# 
IBW:ia«as3C-ft:1-S t *o¥*t§ll^5iSIW34 s *:t < 
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< r 5 ~ £ ^tt £ c 
[0042] E 4 t SI 5 li. ir/i>$: lOOpp mis 
^Lfctt«£J£S?S4rffl^-C^y^uS:a»ALs 5 5 0 

Sft^JwibMt^^lK^co^y^/uaiSSrS IMS (2 

[0 0 4 3] EUMu H2O2 2<0«*S. fiP*>— ry-Jou 
# KSH* A £ HfcM^c }C*5 it 5 ~ y ^/uco«S £r^1-. 
SfcHStt. H2 02 3T^$^£ 5«w2 2£0» 

[0044] HU £H 5 Sr^Htf^S «£ 5 ^ #t&I*I 

[0 0 4 5] Sg^y^^iALfcffliStfco 
ft, S»i£^R*{c*5ft5ny-{r/K^at^S:i Opp 

[0 0 4 6] ?Lt:o;i^?), BSigSK^^stts 
= y -Jr/UjftKS: lOppmtU an^WZLSffiS*: 5 5 0 

»itta«(tO«««S«0= y -{r/V»fiW: 1 0 1 7 c m 

[0 0 4 7] *HJS«!l"C^LfcJ: p^fcCiotM 

[0 0 4 8] mz-&, gfiti-^BLLfc^V MfiJRBl^ 
AHI*&IHBE£ ur«IB1-4HMfc^ttSr»*U, 

^> S{t^KSr^^7T7y»fc<toTl^*1-5XS 
[0 0 4 9] L^U^ S 5>, jefitt^3SK^»7^g£tt 
[0 0 5 0] 3 j *^Pj£0^fe§r 

[0 0 5 1] 12 6 (C2(c||J6ff!|c0^XScr)«E54:^1- o 
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*?tfrxm&±\zT&<Dmtt&#IR (Sln^rT) £2 

0 0 0 A<0ffSfcJ«BM-5. c<b«ft^*I»i;#9* 

[0 0 5 2] t LT. **KSI*R«:IB6fl« 1 i: H«ft 
*2fc^l 0 0 0AOff£&«J-5 o tit, i^Sfk 

[0 0 5 3] t U 1 0 p p m(?)^7^^tl/tS 

t c >- vy-ftnoo ^<o'&s<yyry ym^z-oxmt 

S*H2 0£2 1«r»DI*S, 5 5 0E 4*IBoJP» 
piot, o o*»a-ftS*s. 

[0 0 5 4] ftlC, *Sfi-ftLfc^RaS:><^--^^b 
"C. AttOflWcl 0 4Sr«J*i"4. C<Dft*fc<0«Wcl 0 
4»TFTO?SttJit*rict"S. ttt, S^2 0 0- 

1 5 0 0 A, r cm 1 0 0 0 Ao«fl3£* 10 5S:f 

& 0 (me (a) ) 

[0055] ±rawfcS#R i o 5 (of^S»-r±a«3SSi^ 
TEOS^MtU R*££:t> 

iCg^KS^l 5 0-6 0 0°C. ^L<l^3 0 0-4 5 
0°CX\ RF^XrCVDS-C^ft-iiatt. T*E 
OS igSRtaEfcJfcttl : 1-1 3. Sfc, ffi^rtt 
0. 05 — 0. 5 t o r r . R F'<!7— M: 10 0 — 25 
0Wilfc o fc^V^TEOS^tLT^y^ 
1 t ^fC^EEC VDM b< tt«JEC VDfei^ot, 
Ifi^3 5 0-6 0 0°C, &SL<tt4 0 0-5 5 

H^TM 0 0-6 0 0tTC3 0-6 QftT— — ^Lfc 0 

[0 0 5 6] IOftiTKrFx^-l/»f» «g 
S2 4 8 nnu ^W^i|S2 0 n s e c) &5WitHi: 

[0 0 5 7] t<Ot, £ 2 0 00 A— 1 /x mCQTyV^ 
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2 2 OVtTlE^itf, -t<ottJ|-ei«PIB»J*U-Cft 
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ec) SrSaWU-C, ±EfflWI*<0*AKiot»i 
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5K, 77^^a7^*flWl/tfi#IBKl 0 0 0- 
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. T— — /v) (R T P v 7 tTy h • i^— ^oir^ 
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W:, fct<tt^/yiO«ECVDftfcSV^*ffCV 
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[0 0 6 2] tit, »ffli£»ftl 1 O^x^fy^L 
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[0 0 6 3] y7XVM^ffi^t^7^iAlfc 

[0 0 6 4] b*>U *Hi£«9^<t 5t-l 0 p pmcolfi: 

[0 0 6 5] 0 0-4 0 0°CT^0. 
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50 Kf«lfc#ft<OTFT^ h V ^^^tf-SE^b^T 
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